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APPENDIX C

C.1.  INTRODUCTION

The Paducah Gaseous Diffusion Plant (PGDP) is located in McCracken County in western
Kentucky, about 12 miles west of the city of Paducah. The total site is about 3423 acres, 748 of which are
fenced within the controlled plant boundary. PGDP houses 115 buildings, which account for over
8,183,000 ft2 of floor space. The proposed area for the Depleted Uranium Hexafluoride (DUF6)
Conversion Facility is found on the southern end of the plant boundary, southwest of the C-333 process
building. The site is cleared, flat ground with a grade of less than 1%. Roadways are in place in this area
and only require extension to new facilities.

The following sections of this appendix provide miscellaneous data about the proposed site for the
DUF6 Conversion Facility. These data should be useful in the planning and design stage of the DUF6
Conversion Facility Project.
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C.2.  AIR AND BIOTA MONITORING DATA

(See attached)
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C.2.1  AIR MONITORING DATA
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C.2.2  BIOTA MONITORING DATA

The biota monitoring program was discontinued several years ago because no harmful effects or
contaminant presence from plant operations were found during the program.
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C.3.  VEGETATIVE COVER AND PRECIPITATION DATA

C.3.1  VEGETATIVE COVER

The vegetation at the proposed site is mostly grass with several groups of second-growth timber. The
terrestrial ecology of the property is typical of western Kentucky, except for the plant site and the land
management for wildlife. Mature riparian hardwood forests dominate the communities on the banks of
Little Bayou and Big Bayou creeks. Small wood lots above the stream banks and on the remainder of the
reservation area are dominated by upland tree species. Grassland and immature forest are sparsely
scattered over the U.S. Department of Energy (DOE) property. Upland forest communities are primarily
the oak-hickory association with other miscellaneous species present.

C.3.2  CLIMATE AND PRECIPITATION DATA

The Paducah area has a humid continental climate. Temperatures for the summer months average
85oF, while winter temperatures average 36oF. During the winter months, temperatures will drop below
freezing an average of 60 nights and 10 days. The summers are warm and humid with an average of
40 days of 90oF or higher per year.

Precipitation is distributed relatively evenly throughout the year and averages 44.5 in. per year. A
third of the precipitation occurs during March, April, and May. October is the driest month with an
average of 2.6 in. of rain. The area is affected by an average of about 60 thunderstorms per year, but
winds in excess of 50 knots occur slightly less than once per year, based on data that winds in excess of
50 knots have occurred 29 times between 1955 and 1990. Hail is detected on an average of less than once
per year. The maximum annual frequency of hail is on the order of twice per year. Since 1955, hailstones
in excess of 0.75 in. have been recorded nine times. Prevailing winds are normally from the southwest;
calm periods are seldom longer than 24 hours.

C.3.3  FLOODING CONDITIONS

The probable maximum flood (PMF) level on the Ohio River is 10 to 20 ft below the Paducah plant
grade. The PMF is estimated to have a 1 x 10-6 to 1 x 10-8 annual probability of occurrence, which is
much lower than the UCRL 15910 requirements for a Moderate Hazard facility.

PGDP is located about 3 miles from the Ohio River mile 945. The nearest upstream dam on the Ohio
River is Lock and Dam 52 at river mile 938.9. Failure of this dam navigation low rise is not a controlling
factor in the flood hazard assessment of PGDP. Two upstream dams are located about 20 miles east of
PGDP on the Tennessee and Cumberland Rivers. These dams are the Kentucky and Barkley dams.
Failure of these dams is not a controlling factor in the flood hazard assessment of PGDP.
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C.4.  WETLANDS DELINEATION

C.4.1  INTRODUCTION

A delineation of the jurisdictional wetland boundary was performed on the proposed site of the
DUF6 Conversion facility at the Paducah Gaseous Diffusion Plant (PGDP) in McCracken County,
Kentucky. The objectives of this investigation are:

• to identify the present wetland types, extent, and functions using current regulatory guidance, and
• to confirm past wetland delineations.

The delineation supports the environmental impact assessment for the National Environmental
Policy Act (NEPA) and is a part of a larger program to characterize the proposed site. A wetland
assessment will be incorporated into the site-specific Environmental Impact Statement (EIS) to be
prepared by Argonne National Laboratory in accordance with DOE regulations in 10 CFR 1022.

C.4.2  BACKGROUND

The proposed site is located on the southwest corner of the PGDP adjacent to existing DUF6
cylinder yards. The site is relatively flat and approximately 39 acres in size. Approximately half of the
site is an open field located outside the security fence near the main plant entrance within Solid Waste
Management Unit (SWMU) 194. SWMU 194 consists of the former locations of the McGraw
Construction Facilities administration building, cafeteria, security guard headquarters, hospital,
purchasing building, paper and stationary warehouse, and boiler house. These facilities have been
demolished. The open field is bordered to the east by the Patrol Road 5 and to the west by the entrance
highway. The other half of the proposed facility site is a wooded area located outside the security fence
south of the open field and outside SWMU 194.

C.4.2.1  Regulatory Requirements

The U.S. Army Corps of Engineers regulates specific activities in waters of the United States under
Section 404 of the Clean Water Act. Section 404 of this Act regulates the discharge of fill material into
waters of the U.S. Waters of the U.S. include wetlands defined by 33 CFR 328.3 as “Those areas that are
inundated or saturated by surface or ground water at a frequency and duration sufficient to support, and
that under normal circumstances do support a prevalence of vegetation typically adapted for life in
saturated conditions.”

The methods for identifying and delineating jurisdictional wetlands are outlined in the Corps of
Engineers Wetland Delineation Manual (Environmental Laboratory, 1987). Several changes to the
methods have occurred including issuance of a 1989 manual, which was subsequently abandoned for the
original 1987 manual. Recently changes to the 1987 guidance occurred in the updated electronic version
of the 1987 manual primarily in the identification of field indicators of hydric soils.

Wetlands are identified by three different characteristics: (1) hydrophytic vegetation, (2) hydric soils,
and (3) hydrology. Hydrophytic vegetation is determined by surveying the vegetation to establish if the
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dominant plants are wetland species. Dominance was determined by using the 50/20 rule. The rule states
that for each stratum in the plant community, dominant species are the most abundant plant species (when
ranked in descending order of abundance and cumulatively totaled) that immediately exceed 50% of the
total dominance measure for the stratum, plus any additional species that individually comprise 20% or
more of the total dominance measure for the stratum. Cover estimates were established by ocular
estimates for each species within sample quadrats 30 feet in radius. Dominant species were assigned a
regional indicator status from the National List of Plant Species that Occur in Wetlands: Northeast Region
(Reed, 1988). When 50% of the dominants had an indicator status of OBL, FACW or FAC, the vegetation
was considered to be hydrophytic.

The hydric soil definition and criteria published in the 1987 Corps Manual are obsolete. Current
hydric soils are defined by the USDA Natural Resources Conservation Service (formerly Soil
Conservation Service). Hydric soils are now defined as soils that formed under conditions of saturation,
flooding, or ponding long enough during the growing season to develop anaerobic conditions in the upper
part (Federal Register, July 13, 1994). Nearly all hydric soils exhibit characteristics that result from
repeated periods of saturation and/or inundation for more than a few days. Saturation or inundation when
combined with microbiological activity in the soil causes a depletion of oxygen. This anaerobiosis
promotes biogeochemical processes such as the accumulation of organic matter and the reduction,
translocation, and/or accumulation of iron and other reducible elements. These processes result in
characteristic morphologies which persist in the soil during both wet and dry periods, making them
particularly useful for identifying hydric soils (USDA NRCS, 1998). A relatively new field indicator,
redoximorphic features, has been recommended to identify hydric soils (Vepraskas, 1999). The field
indicator terms, mottles and low chroma colors used to identify hydric soils in the past are now replaced
by redoximorphic  features that include redox concentrations, redox depletions, and reduced matrices.

Wetland hydrology is defined by terms of permanent or periodic inundation or saturation to the soil
surface, at some time during the growing season. Hydrology is often the least exact of the parameters,
however it is essential to establish periodic inundation or saturation during the growing season. The
growing season is approximated by the number of frost-free days. Start and end dates are usually
available in NRCS county soil survey reports. An area has wetland hydrology, if it is inundated or
saturated to the surface continuously for at least 5% of the growing season in most years.

A wetland assessment will be required (10 CFR 1022) if siting of the facility will impact onsite
wetlands identified in this delineation report. The assessment will document the sequencing efforts of the
siting process to avoid impacting the wetlands, to minimize the impacts and if impacts are unavoidable, to
replace or restore the impacted wetland’s functions. A semi-quantitative functional assessment may be
required to identify the functions of the impacted wetlands. Quantitative methods of functional
assessment are documented in the Wetland Evaluation Technique (WET) by Adamus et al., 1987 or in the
Hydrogeomorphic Method (HGM) by Brinson, 1993.

When the discharge of fill material into waters of the U.S. (including wetlands) is proposed, a permit
must be obtained from the COE pursuant to Section 404 of the Clean Water Act. Permits are issued either
as individual permits or as nationwide permits. New replacement nationwide permits (March 6, 2000)
require that the Corps be notified of activities impacting more than one-tenth of an acre (reduced from
one-third of an acre) and limit the maximum acreage limit for the general permits to one-half acre
(reduced from 3 acres). A delineation of the wetland-upland boundary is performed to identify the
wetland acreage impacted. The permit application must also include a delineation of the boundary (33
CFR 330 Appendix A). The COE District Engineer will make a determination of the mitigation
requirements. If mitigation is required, guidelines are outlined in the Wetland Compensatory Mitigation
and Monitoring Plan Guidelines for Kentucky (U.S. Army COE, Louisville District, 1997). Wetland
replacement size will likely be set forth at a minimum 3:1 ratio based on these guidelines.
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C.4.2.2  Past Investigations

A planning level wetland delineation on the entire PGDP site was conducted during 1992-93
(USCOE-WES, 1993) using the 1989 Wetland manual. Subsequently, wetlands in the open field (SWMU
194) were delineated in September 1995 (CDM, 1996) and in the wooded area in June 1995 as an
alternate site for the construction of the C-745-T cylinder storage yard (Balding, 1995).

The 1993 COE delineation classified the wetlands in the wooded area as Plain Forest Oak. A single
quadrat within the wooded area was documented on a data form as Sample Point No. 29. The open field
was not investigated in the 1993 COE delineation however a wet meadow/grassland classification was
used to describe areas similar to those in the open field. The COE description of the two plant
communities follows:

• Bottomland Hardwood Plain forest-oak: This type is the wet phase of the Oak-Hickory association. Cherry Bark
Oak (Quercus falcata var. pogodifolia) and Shagbark Hickory (Carya ovata) dominate this plant community.
Several other Oaks and Hickories are co-dominants including Pin Oak (Q. palustris), Bur Oak (Q. macrocarpa),
Swamp Oak (Q. bicolor), White Oak (Q. alba), Butternut Hickory (Carya cordiformis), and Black Gum (Nyssa
sylvatica). Dominant shrubs in this type include Spice Bush (Lindera benzoin) and Coral Berry
(Symphoricarpus orbiculatus). The herbaceous layer is sparse in cover and includes Wood Reed (Cinna
arundinacea), Japanese Honeysuckle (Lonicera japonica) and Virginia Rye Grass (Elymus virginiana). The
Henry soils are commonly associated with this type. The hydrology of this type is seasonal saturation to within
30.5 cm (12 inches) of the surface or ponded water.

• Prairie Grassland wet meadow: The wet meadow type occurs as small wetlands and represents early
phases of succession or areas being maintained by mowing. The wet meadow is dominated by Broom
Sedge (Andropogon virginicus), Soft Rush (Juncus effusus), Fox Sedge (Carex vulpinoides), and
Sensitive Fern (Onoclea sensibilis). The soil series associated with this type are Grenada and
Calloway. The hydrology of this type is saturation to the surface or ponding of water to 15.2 cm (6
inches) until late spring.

The 1995 CDM wetland delineation of the wooded area by Balding describes the proposed action as
the construction of a concrete pad storage yard and storm water drainage system with a detention pond
and emergency spillway. The detention ponds were to be located within each yard and a drainage ditch
proposed around the wooded area. Four areas were identified as wetlands in the wooded area west of the
existing cylinder storage yard. Two types were identified - palustrine emergent in the grassy field on the
northern edge of the wooded area and palustrine forested in the tree line. Henry silt loam underlain both
wetland types. An unvegetated “vernal pool” was identified in the southeast corner of the wooded area
adjacent to the central old roadbed. The wetland types were described by CDM as:

• Palustrine forested wetlands: This type consists of dominants in the tree layer including red maple (Acer
rubrum), sweet gum (Liquidambar styraciflua), various Oaks (Quercus sp.), and various hickories (Carya sp.).
The shrub/sapling layer is dominated by red maple, American elm (Ulmus americana), green ash (Fraxinus
pennsylvanica), and white ash (F. americanus). Dominant vines identified in the area are Virginia creeper
(Parthenocissus quinquefolia) and poison ivy (Toxicodendron radicans). The herbaceous layer in the forested
wetland is dominated by stiff marsh bedstraw (Gallium tinctorium), blunt broom sedge (Carex tribuloides), cat
tail sedge (Carex typhina), and water parsnip (Sium suave). Other species noted are pin Oak (Q. palustris) in the
tree layer and in the herbaceous layer, buttercup (Ranunculus sp.), creeping manna grass (Glyceria acutiflora)
and fox sedge (C. vulpinoides).

• Palustrine emergent wetlands: This type is dominated by the following species in the herbaceous layer – green
bulrush (Scirpus atrovirens), needle-pod rush (Juncus scirpoides), fowl manna grass (Glyceria striata), and
spikerush (Eleocharis sp.)
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The palustrine forested wetland type was reported to provide the following functions: groundwater
recharge and discharge, flood-flow alteration, nutrient removal and transformation; and wildlife habitat.
The functions of the palustrine emergent wetland type were reported as groundwater recharge/discharge
and flood-flow alteration.

The 1996 CDM delineation of the open field portion of SWMU 194 identified three separate linear
wetlands in and along the bank of the drainage ditches as palustrine emergent wetland type. The type is
dominated by the following herbaceous species: green bulrush (Scirpus atrovirens), field paspalum
(Paspalum laeve), and spikerush (Eleocharis sp.).

C.4.3  METHODOLOGY

The routine wetland identification method was used to verify past investigations and confirm the
present extent of wetlands at the proposed site. The method involves walking the entire area, identifying
the plant communities, selecting representative sample quadrats, identifying the dominant species in each
of four layers (tree, sapling/shrub, herb, and vines), recording regional indicator status of the dominant
species, determining whether hydrophytic  vegetation is present, evaluating wetland hydrologic indicators,
and determining whether hydrology is present. The determinaton of hydric soils was performed later in
July due to the site requirement for an excavation/penetration permit. Six quadrats were assessed within
the study area.

The growing season begins on April 7 and ends on October 26 extending 202 days (USDA SCS,
1976). Wetland hydrology criteria is met if an area is inundated or saturated to the surface continuously
for at least 5% of the growing season or 10 days between April 7 and Oct 26.

C.4.4  FIELD RESULTS

The proposed site was visited on June 1-2, 2000 to perform the vegetation/hydrology portions of the
routine delineation and again on July 17 to identify hydric soils. Data forms documenting the survey are
included in Appendix A. The present extent of the wetlands is shown on Figure 1. Soil borings for site
characterization are shown for reference. Vegetation quadrats and soil sample points are also shown in
Figure 1. The acreage of jurisdictional wetlands in the grassy upper half of the site is 0.9 acres almost
entirely comprised of drainageways, while the wooded lower half contains 6.3 acres of bottomland
hardwood wetlands.

The entire western half of the wooded area was found to contain wetland vegetation, hydric soils and
hydrology. A continuous berm of soil was observed along the edge of the wooded area next to the power
line right of way (ROW). The source of or reason for the berm is unknown. A ponded shrub wetland
extended from the southern boundary of the wooded area into the ROW. A linear open water feature was
identified on the northern border of the wooded area. Runoff water from the cylinder yard is probably the
source of this ponded area. A ditch from the cylinder yard discharges runoff into the northeastern corner
of the wooded area. A sediment sample was collected within this ponded area as a part of the site
characterization for the DUF6 Conversion facility. Standing water was present in June but not during soil
sampling in July. Wetland vegetation and standing water also extended beyond the wooded boundary into
the grassy area on the north border of the wooded area. The extent of the wetland required relocation of
the soil boring (SB15) planned for this corner of the site. Small ponded wetlands were also found in the
open field of SWMU 194 but none required relocation of planned soil borings.
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The field indicator of hydric soils identified during the delineation is F3 Depleted matrix described
as:

“A layer at least 15 cm (6 in) thick with a depleted matrix that has 60% of more chroma 2 or less starting
within 25 cm (10 in) of the surface. If the chroma is 2 and value less than 6, redox concentrations are
required in this soil…(U.S. Dept of Ag. NRCS, 1998).”

The later survey to identify aquic conditions in soils verified the wetland-upland boundary. Soils
were described from three north-south transects (S1-S4, S5-S6, S7-S8) and at each of the six vegetation
quadrats. The absence of redoximorphic concentrations in soils along the first transect (S1-S3) confirmed
the upland character of this area. The change in this feature was obvious along the hydrologic gradient
when western soil sample points (S7-S8) were compared with eastern points (S1-S3).

Soil Sample
Point

Description:

S1 0-20”, E horizon, silt loam matrix 10YR7/2 uniform
matrix color, no concentrations

S2 0-2”, A horizon, silt loam 10YR3/1, uniform matrix, no
concentrations;
2-10”, E horizon, silt loam matrix 10YR6/2, no
concentrations

S3 0-2”, A horizon, silt loam matrix 2.5YR4/4
2-10”, E horizon, silt loam matrix 10YR5/4, no
concentrations
10-18”, B horizon, silt loam matrix 10YR6/3, few
indistinct yellow-brown (10YR5/8) concentrations

S4 0-2”, O horizon, humus layer;
2-14”, E horizon, silt loam matrix 10YR6/2, dark staining
in pore linings, abundant red-yellow 7.5YR6/8 distinct
concentrations, moist at 14”.

S5 0-10”, E horizon, light gray (10YR6/2) silt loam matrix,
no concentrations 0-8” but at 8-10” abundant yellow-
brown 10YR5/6 concentrations

S6 0-1”, A horizon, silt loam 10YR4/1
1-18”, E horizon, silt loam matrix 10YR6/2 with dark
staining in pores and abundant distinct yellow-brown
(10YR5/8) concentrations

S7 0-1”, O horizon
1-18, E horizon, light gray (10YR6/2) silt loam matrix
with abundant distinct yellow-brown (10YR5/8)
concentrations

S8 0-1”, O horizon
1-18, E horizon, light gray (10YR6/2) silt loam matrix
with abundant distinct yellow-brown (10YR5/8)
concentrations

The presence of saturation or inundation during the initial June field trip is assumed to indicate that
wetland hydrology is present.
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As described in previous reports, the wooded wetland plant community is described as bottomland
hardwoods and the meadow wetlands as an emergent herbaceous plant community. The classification
used by the National Wetland Inventory (NWI) might be forested broad-leaved deciduous and wet
meadow (Cowardin et al, 1979). All of the onsite wetlands occupy depressional areas that receive surface
water runoff and possibly some surficial groundwater discharge.

Wetland functions are physical, chemical, and biological processes or attributes of wetlands that are
vital to the integrity of the wetland system and operate whether or not they are viewed as important to
society (Adamus et al., 1991). Based on the best professional judgement, the onsite wetlands function as
habitat, flood-flow alteration, and groundwater recharge as described by WET. Due to the low topography
or depressional location of the onsite wetlands in the landscape, these areas detain or temporarily store
storm-water run-off flows. The absence of an outlet for run-off implies that the standing water infiltrates
into the soil and recharges the surficial groundwater aquifer. The island-like appearance of the wooded
area surrounded by grassy or shrub plant cover suggests that wildlife may use the woods as a temporary
refuge, shelter or habitat. Siting and replacement success for mitigation wetlands must use an assessment
of function based upon the hydrogeomorphic classification system for wetlands (Brinson, 1993). This
classification is based on geomorphic setting (riverine, depressional, fringe); water source (precipitation,
lateral flows from upstream or upslope, and groundwater); and hydrodynamics (vertical, unidirectional
and horizontal, and bidirectional and horizontal). Based upon professional judgement, the onsite wetlands
are depressional in landscape receiving water from upslope lateral flows and discharging water vertically
to the soil.
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APPENDIX A

DATA FORMS

ROUTINE WETLAND DETERMINATION
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See Appendix B, Section 6 for Wetland Survey Map
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C.5.  HYDROGEOLOGICAL INFORMATION (GROUNDWATER AND
SURFACE WATER)

C.5.1  GROUNDWATER

This section summarizes the stratigraphy and hydrogeology of the PGDP area. The information
presented in this section is derived primarily from the Report of the Paducah Gaseous Diffusion Plant
Groundwater Investigation Phase III (MMES, 1992a), unless otherwise indicated.

The PGDP is located in the Jackson Purchase region of western Kentucky, at the northern tip of the
Mississippi Embayment. The stratigraphic sequence at the PGDP consists of a sequence of
unconsolidated deposits unconformably overlying Paleozoic limestone bedrock at a depth of
approximately 340 ft. The deposits overlying the bedrock consist of the following strata, in order of
decreasing depth: the rubble zone, the McNairy Formation, the Porters Creek Clay, the Eocene Sands, the
continental deposits, and surficial loess and/or alluvium.

The principal geologic feature in the PGDP area is the Porters Creek Clay Terrace, a large, low-
angle, subsurface terrace trending approximately east-west across the southern portion of the plant. This
terrace is believed to be the result of the erosion of the Porters Creek Clay by the ancestral Tennessee
River. Due to the erosion, the Porters Creek Clay is essentially absent from the PGDP area north of the
terrace slope.

North of the terrace slope, the McNairy Formation, a sequence of marine clays, silts, unconsolidated
sands, and occasional fine gravel, is directly overlaid by continental deposits. The continental deposits are
subdivided informally into the Lower Continental Deposits, consisting of chert gravel in a matrix of sand
and silt, and the Upper Continental Deposits, which consist of thin interbedded layers of clayey silt, sand,
and occasional gravel. The continental deposits commonly are overlaid by fine-grained aeolian deposits
called loess. However, along rivers or creeks, the surficial deposits are typically alluvium.

In the PGDP area south of the terrace slope, the Porters Creek Clay directly overlies the McNairy
Formation. The Porters Creek Clay is unconformably overlaid by either the Eocene Sands or the
continental deposits. The principal gravel facies within the continental deposits south of the Porters Creek
Clay Terrace slope are Miocene-Pliocene gravels, commonly referred to as Terrace Gravel deposits.

Several water-bearing zones are present in the PGDP area. The primary water-bearing units north of
the Porters Creek Clay Terrace, in order of increasing depth, are the Upper Continental Recharge System
(UCRS), the RGA, and the McNairy Formation. South of the buried terrace slope, the principal water-
bearing units are the Terrace Gravel, the Eocene Sands, and the McNairy Formation.

C.5.2  SURFACE WATER

The PGDP is located in the western portion of the Ohio River basin. The plant’s surface water drains
to tributaries of the Ohio River; surface flow is to the east and northeast toward Little Bayou Creek, and
to the west and northwest toward Big Bayou Creek. Both Big Bayou and Little Bayou Creeks are
perennial streams that ultimately discharge into the Ohio River. The surface water and surface soils within
their drainage areas generally are acidic.
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Big Bayou Creek flows generally northward along the western boundary of the plant from
approximately 4 km (2.5 miles) south of the plant to the Ohio River. Little Bayou Creek originates within
the WKWMA and flows northward along the eastern boundary of the plant. Little Bayou Creek joins Big
Bayou Creek in a marsh located approximately 4.8 km (3 miles) north of the PGDP. Other surface water
bodies located in the area surrounding the PGDP include the Ohio River, Metropolis Lake, Crawford
Lake, numerous small ponds, gravel pits, and settling basins.

At the PGDP, man-made drainage ditches receive storm water and effluent from the plant. These
waters are routed through outfalls and eventually discharge into Big Bayou and Little Bayou Creeks. The
Kentucky Pollutant Discharge Elimination System (KPDES) permitted outfalls have a combined average
daily flow of 18.5 million liters per day (4.88 mgd) and are monitored by the PGDP. The mean and low
flows from the 1999 year end report for Outfall 017, which is only sampled during rainfall events, are
1.389 mgd and 0.022 mgd respectively. The mean and low flows for Big Bayou Creek and Little Bayou
Creek are 2.165/0.51 mgd and 6.9/1.24 mgd respectively.

Floodplains were evaluated during the 1994 COE environmental investigation of the PGDP. This
evaluation used the Hydrologic Engineering Center Computer Program (HEC)-2 model to estimate 100-
and 500-year flood elevations. Flood boundaries from the HEC-2 model were delineated on topographic
maps of the PGDP area to determine areal extent of the flood waters associated with these events.

Flooding is associated with the Ohio River, Big Bayou Creek, and Little Bayou Creek. The majority
of overland flooding at the PGDP is associated with storm-water runoff and flooding from Big Bayou and
Little Bayou Creeks. Drainage ditches inside the PGDP security fence can contain nearly all of the
expected 100- and 500-year flood discharges.
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C.6.  GROUNDWATER AND SURFACE WATER USAGE PATTERNS

The West Kentucky Wildlife Management Area and some lightly populated farmlands are in the
immediate vicinity of the Paducah site. Homes are sparsely located along rural roads in the vicinity of the
site. Three communities lie within two miles of the plant: Magruder Village to the southwest and
Grahamville and Heath to the east.

Both groundwater and surface water sources have been used for water supply to residents and
industries in the plant area. Wells in the area are screened at depths ranging from 15 to 245 ft. Most of
these wells are believed to be screened in the RGA. The Paducah site continues to provide municipal
water to all residents within the area of groundwater contamination from the site. These residents’ wells
have been turned over to the DOE for sampling. Residential wells that are no longer sampled have been
capped and locked. (PGDP 1998 Annual Environmental Report)

The PGDP continues to utilize the Ohio River for its process and sanitary water supply.

On the following pages are two figures from the Paducah Water Budget Analysis, June 2000,
DOE/OR/07-1888&D1.  See Figure 1 for the Water Balance Diagram and Figure 2 for Outfall Locations.







47060024

C.7.  SITE WASTE MANAGEMENT
(GENERATION/CAPACITIES/DISPOSITION)

INTEGRATED WASTE MANAGEMENT PLAN FOR THE PADUCAH
GASEOUS DIFFUSION PLANT, PADUCAH, KENTUCKY,

BJC/PAD-49/R2, NOVEMBER 1999

(see attached)
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C.8.  SITE-SPECIFIC SEISMIC DATA

PGDP is located near the northeastern end of the New Madrid fault (Reelfoot rift) zone. The
Reelfoot rift zone is characterized as a deep, seismically active fault system. The Reelfoot rift zone
extends beneath and beyond Paducah along the Shawneetown fault and terminates against the Cottage
Grove-Rough Creek fault zone. The seismically active New Madrid fault zone (Mitchell et al. In press)
has been mapped in the subsurface of the Reelfoot rift zone, but evidence of surface rupture along this
fault has not been confirmed. Nuttli (1981, p. 40) states that strong-motion earthquakes seldom, if ever,
produce surface ruptures in the central or eastern United States. Current knowledge of the New Madrid
fault zone indicates that no significant potential exists for a surface rupture to occur at PGDP during an
earthquake.

Although several strong-motion earthquakes have occurred near the St. Genevieve, Cottage Grove,
and Wabash Valley fault zones, these zones differ from the New Madrid fault zone in that no spatial
correlation between them and historical seismicity has been substantiated. Current knowledge indicates
that these faults are inactive.

Seismic Source Zone 55 (Thenhaus 1983, pp. 20-23) is a northeast-trending area of seismicity
coincident with the Reelfoot rift zone of northeastern Arkansas, southeastern Missouri, southern Illinois,
and extreme western parts of Tennessee and Kentucky. The maximum expected earthquakes in Seismic
Source Zone 55 would have a body-wave magnitude of 7.5. UCRL 15910 lists the maximum horizontal
ground surface acceleration at PGDP, based on a moderate hazard annual probability of exceedance of
1 x 10-3 , as 0.45 g. Site specific seismic hazard results using the latest methodologies developed by
Lawrence Livermore National Laboratory and EPRI indicate the maximum horizontal ground surface
acceleration, with a moderate hazard annual probability of exceedance of 1 x 10-3, as 0.25g.

Based upon previous studies [Johnston, A.C., and Nava, S.J. (1985), Recurrence rates and
probability estimates for the New Madrid seismic zone, J. Geophy. Res., 90] the probability of an
earthquake of Richter Magnitude 6.0 in the New Madrid fault zone before the year 2025 is estimated to be
about 30 to 50%. This probability is related to the total length of the fault (fault length > 200 miles). The
probability of this occurring on the fault near Paducah would be more like 5 to 10%.




